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July 1St 1992

Federal Communication Commission
1919 M Streett NY
Washingt~DC 20554

Attn: Office of the Secretary
Donna R. Searcy

Subject: Comments on Report and Order for proposed
Rule Making MM Docket #oC-%61.

DearS~

Tel: 803-824-4351

Fax: 803-824-4822

The Commission should be aware that there are new 1V transmitting antenna's now
available that could have a significant impact on Policy making matters. The new antenna is
called the ''All Band Antenna". 1

MCI has been supplying the ''All Band Antenna" to the International Market for a nwnber
of years and more recently to the American market 2t where as many as 5 channels can be
combined and radiated with identical performance from the one master antenna.

* AREA ASSIGNMENT

Because the MCI antenna can handle any channel [e.g. CH. 14-69 (UHF) or
CII. 7-13 (VHF)] the Commission does not have to assign closely spaced channels to a
given market.

1bis will permit assignments to be based on technical matters such as interference and
not on politic~ financialt or convenience.

*NTSCLATV

The MCI antenna can handle the NTSC and A IVsignal at the same time (assuming these
are in the same band). Antennas now purchased for a NTSC signal can be used with the
A IVsignal regardless of the channel assigned.
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* BANKING & SWAPPING

Ranking of stations in a market, swapping or reassignment by the Commission will
not make obsolete antennas already purchased.

*SAMETQWER

The MCI antenna is a wrap around antenna 3that will not interfere with the top mounted
N1SC antenna. This will pennit the existing tower and transmitter building to be used.

The station coordinates will not chance for most facilities.

* COSTS

The cost for the new line and antenna can be shared by the number of stations on the
''AU Band Antenna". Typical costs are included. <4

* IDENTICAIMSS

Because each radiating element is a basic module and covers the full band, all antennas
regardless of gain or pattern shape have identical radiating elements, only the harness
(coax cable) has to be changed to accommodate the different transmit powers.

These radiating elements are now being manufactured for the International Market, in
quantities of 3,000 to 5,000 per year. There should be no problem in meeting the
industries requirements.

Yours truly,

'~VeuA;J~-
Thomas J. Vaughan
President

TJV/dmb

enclosures: (1) Multichannel TV Antennas
(2) Rural Services Turns To MCI
(3) Antenna & Transmission line For The Simulcast Period
(4) Location & Costs of HDTV - Antenna System
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I Multichannel
TV antennas
Broadband radiators make
sense for today and tomorrow.

By Dennis M. Heymans
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Antennas that are tuned to
a single channel have long
been the norm, but today's
fiscal realities are causing
some broadcasters to explore
alternatives. Improved cost
effectiveness at the transmitter
site is possible when an
antenna is shared by two or
more stations. Signal quality
and/or coverage may also be
improved. Multichannel
systems could play an even
larger role in the HDTV
transition by allowing use of
the same antenna for NTSC
and HD simulcast channels. $

Heymans is sales manager to( MiCro CommuniCations. Man·
chester. NH.
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Multichannel antenna systems have
been used in FM radio and by internation
al broadcasters in general for many years.
But relatively few American TV broad
casters have realized the benefits of these
systems until recently. In today's market
place. it makes good economic sense to
co-locate, thereby minimizing initial cap
ital expenditures. This approach can help
each station involved in a shared system
in several ways:

• Lower start-up costs for tower and trans
mission line.

• Sharing of the prized "tower top."
• Reduced physical construction at the

site (buildings).
• More space available on the tower.
• Reduced intermodulation and ghosting.
• Reduced RF radiation problems at the

site.

Because of the ever-increasing pressures
and local restrictions on antenna installa
tions, it is important to have a system that
is expandable and in compliance with lo
cal ordinam:es. Non-ionizing radiation is
sues have also become important for site
approval. Community antennas for new or
existing structures that minimize down
ward radiation will reduce these approv
al hurdles.

Antenna element characteristics
The first items to be examined are the

radiating elements. A wideband antenna
often uses a modular panel design, which
can provide various azimuth and elevation
patterns.

Figure I shows five standard azimuth
patterns. Special patterns can be easily
configured using panel elements. Shaping
of the pattern with null-fill also provides
excellent near-field coverage. A wide
range of total system gains is also availa
ble, running anywhere from four to more
than 130 times the input power.

The VSWR performance of an individual
panel is typically UO:I over the entire
UHF band (470MHz-800MHz). Construc
tion of the panel consists of a number of

dipoles mounted in fwnt of a reflector. Re
search has shown that a flat dipole is far
superior in performance tll a tubular
dipole.

Dividers, cables and feed systems
The only way to ensure a broadband

system is to start with wideband basic
components. Panels. power dividers. flex
and rigid coax lines are the required build
ing blocks. The antenna panels used in
these systems are designed to exhibit
wideband response. as previously men
tioned. Power dividers are simply mul
tistepped impedance transformers and are
broadband devices. Coax cables or rigid

A singh' punel from u {1/"lur/wIllIe! I'wle! ar·
ray. wllh r"'!utl/e ,.e{I/(Jl'e~I:-I _
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Channel combiner tecbniqu r -

Equally important in a wideband . ~d

antenna system is the method in ~ch
multiple RF channels are fed to it. Two ap
proaches are used today to combine the
outputs of multiple transmitters into a
common RF signal: constant impedance

This allows tight control of coverage pat
terns, and provides the possibility for eas
ily adjustable, constructive interaction be
tween antenna elements. The actual
amount of offset is calculated from the ge
ometry of the panel layout.

used. These involve mechanical polarity
inversion of the panels (Le.. exchanging
panels top to bottom). and the use of £tuad
rature phasing with 3dB hybrid couplers.

The only way to
ensure a broadband

system is to start with
wideband basic

components.

Panel displacement
Complementing the phasing of the feed

Cables is the mechanical displacement of
.the panels around the tower. In displac
ing each panel by a certain physical off
set, the correct phase of the combined
radiated field is achieved.

lines are inherently wideband. All that reo
mains is the assembly of these items into
a system that retains the individual wide
band nature of each of its components.
This is the role of the feed harness.

By using a branch (or parallel) feed sys
tem. it is possible to have a complete an
tenna system with good performance over
the entire band. The branch feed system
allows the use of quadrature phasing to.
perform the required impedance compen
sations.

Quadrature phasing provides complete
cancellation of identical signal reflections
through the use of quarter-wave difference
cables. Feeding a power-divided RF signal
to radiating elements via this so-called ca
ble phasing arrangement allows the re
quired bandwidth to be achieved. Figure
2 illustrates the use of quadrature-phased
cables in a 2-bay array.

This principle is based on the physics of
phase rotation. If all the radiating elements
present an identical load to the transmit
ter in terms of amplitude and phase. the
result will be complete cancellation of
reflected power. To accomplish such com
plete cancellation with four identical di
pole panels, they must each be fed with
vectors of the same amplitude but
quadrature-phased. As Figure 2 shows, the
signals feeding the four panels of each bay
are phased 0°, 90°, 180° and 270°, respec
tively. This causes any reflected RF com
ing back from the panels to cancel at the
power divider.

Other methods of reflected-power can
cellation using RF hybrids can also be

Figure 2. Quadrature phasing of a 2-bay panet antenna.o·

180·

180·

I
PEANUT:

VERY NARROW CARDIOID!
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NARROW CARDIOID:
I

Figure 1. Polar plots of five standard antenna
azimuth pa/lerns.
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Multichannel installation
Each of the combiner designs that has

been described has its strengths and weak
nesses. For instance, to combine more
than two channels, constant-impe<!ance
combiners must be linked together in se
ries, while star-point combiners can ac
commodate many channels in a single as
sembly. All hough this would seem to be
an advantage for the star·point design,
most multichannel installations have tradi
tionally chosen the constant-impedance
approach because it allows easy incremen
tal expansion in the future. lilble I (below)
summarizes the advantages and disadvan
tages to both combiner types.

COlltinued Oil page 93

correct length, both channels combine at
the output with the loss and VSWR of their
respective filters.

No additional VSWR or Joss is added
from the other channels' operation. Iso
lation between inputs is purely a function
of filter rolloff. Therefore, the star-point
combiner's performance relies solely on
the performance of its filters.

An all-band antenna
can handle a station's
present needs and its

future channel
assignment for ATV

simulcasting.

tuned to the frequency of that channel's
input), connected to a common tee. The
bandpass characteristics of each filter al
low that channel to pass, while reiectin~

all the other channels. If the rejection of
the filter is high, it will appear as a short
circuit to the other channels' transmitters.

Proper combining of channels requires
correct design of the transmission lines be
tween the fillers and the output tee. At the
reject channel, a perfect open circuit must
appear at the tee. When LI and L2 are the

INPUT
B

2

OUTPUT

L1

L2

HYBRID

CONSTANT IMPEDANCE STAR·POINT

Pro Con Pro Con

Expandable Hybrids have Less cosily Not expandable
eftect on

performance Filter All Isolation
determines comes from

Each channel Many connections performance filters
has separate

modules All inputs Frequency-
similar in selective

Lower power Losses add up performance only
modules are as modules are
used at input added Smaller size Not expandable

Various power Powers to be Constant Tee junction
levels can be used must be power Inputs is power

used predetermined limited

terminated by a filter tuned to another fre
quency (channel A). These split/quadra
ture signals then reflect and are combined
in-phase at the output (port 2 of the sec
ond hybrid). Any small amount of chan
nel B's power that gets through the filters
is combined in hybrid No. 1 at its port 2.
and absorbed by the reject load terminat
ing this port. Thus, a combination of filler
ing and hybrid action provides isolation
between transmitter outputs, While com·
bining both channels to a single output.
This output is then fed via a -common
transmission line to a single wideband
antenna.

Star-point combiners
The star-point combiner (Figure 3b) con

sists of individual channel filters (each

FILTER

FILTER

(BOTH PASS
CHANNEL A)

b. STAR-POINT
COMBINER

a. CONSTANT-IMPEDANCE
COMBINER

HYBRID

2

INPUT
A

REJECT LOAD

CHANNEL
B

CHANNEL
A

Figure 3. Two methods of combining transmitters to feed a common wideoond antenna.

OUTPUT

Constant-impedance combiners
The constant-impedance combiner uses

the quadrature phasing relationship of the
3dB hybrid alluded to earlier. As Figure
4 indicates, when a signal is introduced to
port 1 of such a hybrid, it is split equally
(in terms of power) to ports 3 and 4. Port
2 is isolated from port 1, and therefore sees
no power. Now if outputs 3 and 4 are each
short circuited, all the power will reflect
and appear at port 2 because of the phase
relationships in the hybrid.

The constant-impedance channel com
biner (Figure 3a) combines two RF signals
(channels A and B) as follows: Channel A
is split in the first hybrid and passed
through two identical bandpass filters
tuned to that channel. The split/quadra
ture signal arrives at the second hybrid
and is combined. because of the signals'
phase relationship, at the output (port 2
of the second hybrid). If the filters are iden
tical in performance, channel f\s output
will not appear at channel B's input (port
I of the second hybrid). This isolation be
tween channels also depends on the per
formance of the two hybrids in the circuit.

Meanwhile. channel B is split in the sec
ond hybrid, and the two outputs each see
an effective short circuit, because they are

and star-point combiners.
Constant-impedance types use two iden

tical filters placed between quadrature RF
hybrids, while star-point systems feed each
signal through a single filter. then combine
all filter outputs at a common tee junction.
(See Figure 3.)

-
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• During the simulcast period. NTSC and
ATV signals will be transmitted with the
same coverage.

• A single transmission line can be used
for NTSC and ATV signals.

• Broadband panel antenna systems with
non·dispersive transmission lines will pro
vide a linear phase shift across the band
and reduce group delay contribution.

• These antennas typically use half·
wavelength element spacing, thereby
greatly reducing downward radiation.

• Panel-type radiators can be mounted on
the faces of existing towers. Their wrapa
round installation can provide less pattern
ripple than a side-mounted pylon antenna.

• Quadrature phasing provides a system
that is insensitive to impedance changes
due to antenna icing.

All of these advallt4ges are available to
day, using current multichannel antenna
technology. These systems' immediate
benefits in shared transmission facilities
are enhanced by their potential future util
ity in ATV applications. Such an analysis
presents some compelling reasons to con
sider multichannel designs at your facility.

• For more information on multichannel
TVantennas, circle Reader Service Num
ber 301. •

• An all-band antenna means the system
is capable of handling a station's present
needs and its future channel assignment
for any advanced TV (ATV) simulcasting.

Broadband antennas can provide the fol
lowing advantages during this transition:

RELATIONSHIP
PORT

IN-PHASE QUADRATURE NO CONN.

4 3 2

2 3 4

3 2 4

4 2 3

PORTS PORTS

ISOLATED ® OUT,90·

Continued from page 40
HDlV applications

The systems just described are capable
of covering the full VHF or UHF broad·
cast TV bands. In this respect, they may
have significant application in the upcom
ing transition to HDTV broadcasting.

FiRflre 4. rhl' q"adraillre hyhrid a"d a matrix of il.~ port.~' relationships 10 one anolher. In Ihe
al,plic/lliIJl/ sllOu",. powl'r cOllli"g i"to hyhrid /It po,.' I l'xits Ilyhritl t/mmgh porls .1 (/1/(/1 with
pha.~e relaliomhips as /loted.

Professional Services

NETCOM
STATE·OF·THE·ART ENGINEERING FOR AUOIO " vmEO

TURN·KEY SYSTEMS
DESIGN & DOCUMENTATION

EQUIPMENT SALES
CAD SERVICES

1465 PALlSAOE AVE •• TEANECK. NJ 07656 I (2011 837·6424

!R••HO/TV Eo.ineedo.
Company

C "Serving Broedceslers over 35 veers"

Consu/t'dnES Nor"""d JP.".rson.Pr..
1416 Hol1is1er Lene Los Osos. ee 93402
Ph .. (605) 526-1996 & FnK: (605) 526-1962

specializing in broadcast studio acoustics

ERIC NEIL ANGEVINE, P.E.
architectural engineer

Fax your ad to
913-967-1904

Attn: Renee Hambleton
It's that EASY! 1002 Greystone Street

405·744·6444
Stillwater. OK 74074

405·372·3949

East Coast Video Sntems
ON-UNt .. 'fUM:

A lull s."""
comp.ny prollldlng... S,""ng...

• Consultation • Cable Systems
• Engineering" Design • Corporate facilities
• Installations • Broadcast Facilities
• Training • Teleproduction Facilities

52 Ralph Slree\, Belleville. NJ 07109 (201) 751·5655

TEKN/MAX
TELECOMMUNICATIONS

DENNIS R. CIAPURA
PRESIDENT

11385 FORESTVIEW IN
SAN DIEGO. CA 92131 (619) 695-2429

D. L. MARKLEY
& Associates, Inc.

CONSULTING ENGINEERS
2104 Wesl Moss Ave.
Peoria. Illinois 61604

(309) 673-7511
Member AFCCE

,JOHN If. BAlTlSON PE.
CONSUL11NG BROADCAST ENGINEER,
FCC APPLICATIONS AM. FM. TV, LPTV

Antenna Design, Proofs. Fieldwork
2684 State Route 60 RD II 1

Londonville. OH 44842
419-994-:lH4!J

For Classified Advertising or Professional Services information
Call Renee Hambleton at (913) 967-1732
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u',TV 'ICHNOLOGY'

Rural Services Turns to Mel
cal message insertion. Dala may be en
tered on any character generator either
at the site or via telephonc or lIIodem.

I)I,"fId...QU.....

I
I .."..
!lt "' ....

.. ""I"..,""7'.,...,Il-,..-r

Remote operation
A full remole control system provides

32 channels of dala moniloring and con
Irol to the five Iran~millers. as well as
remole swilching or video sources.

Ahhough the system WitS nl" wilhonl
some start-up prohlems. the ral'ility has
been 0l/Crating for nearly a year with
no perccptihle change in the perfonnance
of the comhiner or the anlcnna. Because
Ihe panel antenna is designed wilh in
legral radulI1es, anlcnna icinj!-even in
Ihe Minnesola snow country-has not
been a problem.

Editor's note: George If. m.rl Jr. left
a career in mdio ill /986 to hecome a
bmacfca.rt con.mltallt.

17re opill;olls e.tpres,frc/ abOl'€! are tht'
alithor ',r ol""e. F"r [rm/rer ill/orlllalion
on lire A II-Band Ol//('I/Ira. cmllacl D('IIII;S
lft')'lIIam 01 Micro COIII"'lIIril'atimu: 603
624-4351. or circle Reader Service 110.

Use of a pallel
alltemla for the VIIF
LPTV facility would
eliminate the fJmb!em
of paltern irregularities
due to (ower 1Il00lllti1lg
or other anten1las ...

L1'TV i~ a new ~erl'ice thai has )!rnwn
I'm of TV translalor Ilnll 1""",,·1' II'dlll"l
ogy an" the need I(,r telcvisi.'n servil'e
in small IWllke's where cahle 'l:rl'i...• is
impr'K'lil'<'l. The Pelican I~al'i"s installa·
tion den1<1nsllates Ihc viahilil) "I' c,,·
locating a numher of LPTV I""nsmitter~,

Iranslators and/or ""osters in a cosl ef
fective, elegant single-antenna installalion.

•

OurTec
rthBr

Whatever

The combiner incorporates state·of·lhe
art interdigital fillers for each channel.
plus a palch panel. 10 allow any of the
five transmitters to he tesled inlo a dummy
load without disl"rlling the on-air opera
tion of the olher four.

Under FCC rules. LPTV sIalions arc
limited 10 a maximum of 1,000 walls of
lransmiller oulput power. Unlike other
services, fcedline losses cannot be offset
with increased transmitter power, there
fore minimizing line loss was elttremely
important to maximize the actual radi
ated power for each channel.

With this in mind. we field cuI and
installed rigid I 51R" nanged air dielec
Iric line ror all lransmiller RF fl'eds. The
fecdline I" the panel was .1 I/R" prcssu
riled nir dieleclric hcliax. ('onsiderin)!
the lccdlinc n"d c"mhincr losses ns well
as lhe ;Intenna gnin. the sill' ddivcrs an
ERP ranging from 19.4 kW I" 24.4 kW
per slat ion. dcpending "n lhe channcl.

Solid lIitate lIiyllitem
Five identical UIlF tra"smillcrs. each

wilh c"dc identifiers an,l remote conlrol
inlerfaces. were installe'!. The entire in
~",II~lion was solid s(~te CXl'l~l't Ii,r Ihe
~ingle IIIhe fin~1 amplifier. (I\t lhe tillle.
fully solid slatc til IF transmitters al Ihe
I kW power level were un~vailahle. al
though, sh,'uld more c1wnnels he ad"ell
10 the syslem in the fUlure. solid sl~te

transmitters with rinal amplifiers would
probably be the choice.)

VSWR performance of the system has
been excellent. with virtually unmeasura
ble reflected power indicated on any of
lhe transmiller power Olllpul meters.

The Rural Services site provides five
channels of "premium" salellite-delivered
lelevision 10 lhe Pelican Rapills area on
a subscription hasis. Each channel also .
has a separale character generalor ror 10-

• Up to 50% power saving
compared with
conventional klystrons

• Up to 75kW output power
• New multist.ge collector

1..
..::J~...tA...",.-- for increased efficiency

• Tunn over Bands IV
and V with lIiingle tube
and circuit

• Wall proven EEV tunIng
cultles

• 4 or 5 cavity ver,ions
IVlillbl.

--- -._-.-

Fortunalely, Micro Communieation~

Inc. (MCI) had just introduced ex.1clly
what we were looking for. a panel an
tenna known as Ihe All-Band antenna.
which i~ designed to operale over chan
nel~ 14 through 69.

The antenna f<,r Pelican Rapids was
designed as a four-sided array of six ver
tically Slacked hays. with in'egral ra
domes. mounled on a cuslom fahrica'ed
square tower section. Al our requesl. the
lower company manufaclured the custom
section tirst and then shipped it 10 MCI,
where the antenna panels were mounted

and the phasing harness was assembled
and tested.

Shipped whole
The completed antenna/tower section

was then shipped direelly to Pelican
Rapids.

MCI also supplied the five-sIal ion com
hiner for the Pelican Rapids installalion.

by G~e H. Werl Jr.• President
Com Ig Inc.

'-./
ST. I'Atll., Minn. In the rural area~ ~ur·

rnunclinl! I'dkan Rapicl~. Minn.. low
populalilln den~ity and the distances be·
tween potenlial ~u"scribers limited the
feasihility of construcling an economi
cally viahk cahle 'elevision system.

Seck in!! 10 pwvide televi~ion service
to the rural population. Rural Services
of Central Minnesola Inc. (RSCMI)
looked for alternatives. Among the
choices con~idered were MMDS and

Broadcast solution
Fortunately. al Ihe lime of the RSCMI

_ inslallalion. we were working on another
prnject-an eighl-slati"n I'M sile using
a handpas~-typC comhiner and a com
mon panel anlenna. Rased on our elt
pcrience wilh Ihe 1Il1llti-slation I'M in-

.- stallal i"n. we decided I" invest igale a
simila' 'nna as a possibility for Rural
Servic.

Use~ panel anlenna for the UHF
U'TV facility wo"ld eliminate the pmh-

- lem of pallern irrej!ularities due to tower
mounting or other antennas. and a panel
antenna ,",uld. theoretically. provide more
uniform coveragC'.

The 'I"csti"" was whe'her a suitahlc
"IIf: p;",..f :mf"JlI1:' rnnld I'l' fi,tmd. nut

The rop secrlon 01 the Micro Communications
AII-8and antenna Is I'f!adled for Insra//at/on.

LPTV.
~ Clarence Peterson. president of

RSCMI. felt that Ihe hilly local terrain
made lhe decision for him. He applied
to the FCC for five non-directional LPTV
stalions: channels .11. .19. 41. 4.1 and 51.

TI/C pmposcd transmiller site was aOOut
seven miles southeast of Pelican Rapids.
at one of the highest elevations in the
area.

Comsulting and TDM Broadcast Serv
- ices were retained by Rural Services to

desij!n the facility. supply the equipment
and coordinate Ihe on-site conslruclion.

1\ conventional transmiller providing
UHF channels .ll lhroul!h 51 would em
pl"y muhiplc antel1lws ami perhaps diJ,le~

"r triple~ the mnre d"sely spaeel' chan
nels. There arc. of course. potential proh
lel1ls with this approach. e~pecially ~on-

_ sidering the interaction "etween the an
'ennas ;Iml the tower struclure itself.



LOCATION AND COSTS
OFHDTV-ANTENNASYSTEM

Many broadcasters came away from
the 1992 NAB Conference with a better
understanding of HDTV. Broadcasters
also became aware of how fast the
conversion to Digital was proceeding,
and that NOW is the time to start
planning for the new service.

QIIESTIQNS:

- Will HDTV require a new transmitting
plant?

- What will be the requirements of an
HDTV transmitter?

. Can the new HDTV equipment be co
located with the present facilities?

- Can the equipment be installed in a
reasonable time-frame without interuption
to the NTSC-ANALOG service?

- What are the cost factors?

- Can the antenna be mounted on the
existing tower?

ASSIIMPTIONS:

- All Full-Service NTSC stations will be
allocated a new HDTV channel in
1993/1994.

- The new HDTV channel will be in the
UHF band.

. The stations will have three years to apply
for the assigned HDTV channels and will
be required to construct the facilities upon
grant of a construction permit.

- The present NTSC-ANALOG and new
HDTV-DIGITAL signals will co-exist for

10,..,../15 to 20 years.

- After that period, the NTSC-ANALOG
plant will go black.

RECEIVED

~ , 6'I0O:I
FCC /vIAJL -,

FUNDAMENTAl $: 8HA)~G1-'

. The HDTV-DIGITAL signal and the
NTSC-ANALOG signal must serve the
same viewing audience.

- The NTSC-ANALOG signal will be the
major revenue producer for the next
15 to 20 years.

CONCI ..IISIONS:

- The NTSC-ANALOG antenna will remain
on top of the tower.

- The HDTV-DIGITAL antenna will be a
Wrap-Around Antenna, mounted lower
on the tower.

OTHER FAGrORS:

. Recent studies have shown that in most
cases, broadcasters will not be able to use a
new tower for their HDTV-DIGITAL signal
and will have to use their present tower.

- The new line and antenna will have to be
integrated into the existing system without
overloading the tower.

- Broadcasters will want to secure their new
HDTV license by going on the air with a
signal, even if it is initially less than the
maximum power authorized.

NIIMBER OF STATIONS:

The number of stations operating today
(1992) are as follows:



The LPrV stations are considered a
secondary service, that is, the full service
stations have priority over any conflicts or
interference.

With the new HDTV-DIGITAL stations,
there will be a total of 3826 operating TV
stations. There is expected to be
interference. The DIGITAL signal can
increase the noise level of the ANALOG
signal.

The FCC will issue channel assignments as
soon as the proponent testing is complete
(ref.1). If some of the UHF taboos are
removed and a 100 mile co-channel spacing
is permitted, assignments can be made for
at least 98% of all stations.

STATIONS PER MARKET:

It is expected that the stations in the top 10
markets will be the first to add the new
HDTV-DIGITAL service.

Markets L>.Y Iilll llHE TarAT,

1- 10 17 23 84 124
11- 50 73 86 205 364
51- 100 69 95 204 368
101-209 102 l..5.2.- 198 452
Total 261 356 691 1308

FORECAST:

The number of stations going on the air over
the next 20 years is expected to follow the
~mne.QYrYe as tM.. m-Qiected number of
receivers purchased.

NEW NEW
RECEIVERS STATIONS

1st YEAR 0.5 MILLION 20
5th YEAR 2.0 MILLION 250

10th YEAR 20.0 MILliON 800
15th YEAR 60,0 MILUON 1300

TOWER CONSIDERATIONS:

Before considering the requirements of the
new HDTV-DIGITAL transmitting
facilities, some consideration has to be given
to the location of the new plant.

The spacing studies by the FCC assume
that the new station will be co-located with
the existing station. Co-location assurol'iq
zero to two miles. v
The FAA and local building permit
problems associated with buying land and
constructing a new tower will take five
years to resolve. Therefore, a new tower is
unlikely.

If a new tower cannot be located in the same
area or antenna farm, there is a question as
to whether the new pattern or "foot-print" is
servicing the same viewing audience.

The evaluation criteria of signal quality is
very different for HDTV-DIGITAL than it is
for NTSC-ANALOG.

SHARED TOWERS:

A recent survey conducted of 1000 TV
stations showed that 95% of all stations
want their new antenna to be located on
their present tower. This survey also
tabulated the number of stations currently
sharing the same tower. Stations now
sharing a common tower preferred to share
the same HDTV antenna. Therefore, the
HDTV antenna should be broadband and be
capable of handling all channels, regardless
of the assignment (refA).

Number Sharing Number of Towers

Two Channels 41
Three Channels B
Four Channels 2
Five Channels 1
Six Channels 1
Seven Channels 1

Most of the present towers are stress
limited, that is, the wind and ice load stress
developed in the tower, due to "all" of the
antennas and transmission lines, is at or
close to the maximum limit. Furthermore,
500/0 of all towers are over 20 years old and
were designed to satisfy the older wind load
criteria. Any modification to the tower 1.. ~
require compliance with the new RS-222:lx::?
wind load ·criteria.



INTEGRATED APPROACH:

Since the station must use an already stress
limited tower, the problem is:

"-! Can the tower be modified without
interfering with the NTSC-ANALOG
signal?

- What type of antenna and line can be used?

- Can one II All Bandll antenna be used for
multi-channel installations?

- What are the tower modification costs?

Are their trade offs of signal performance
unique to HDTV-DIGITAL?

- What is the new coverage area?

- How does one compare coverage with
quality of viewed signal for both
services?

- What is the transmitter size and
antenna gain?

It is clear that with So many trade-offs, an
integrated design optimizing the parameter
for both performance and cost is required.

SYSTEM:

The NTSC-ANALOG consists of an Exciter,
Up Converter and Power Amplifier, a
Transmission Line and Antenna and in
some cases a Diplexer.

NTSC - ""ALOC

IlIl'I'V - DIC!TAL

'Jhe HDTV-DIGITAL system, the Exciter
WIll be replaced by an Encoder. Otherwise,
the component requirement is the same,
except for the addition of a Band Pass Filter
(ref.2).

The Up Converter and Power Amplifier
requirements are well within present day
state-of-the-art technology.

The major difference between the two
systems is:

NTSC-ANALOG quality is a function of
signal level; the stronger the signal- the
better the quality.

The HDTV-DIGITAL signal quality, like
all digital transmission, is not a function of
signal level. When the signal is too low, it
will disappear, hence, the so called cliff effect.

Comparable signal levels based on 50/50
propagation curves are (ref.2):

NTSC-ANALOG 74 dbu - Grade A

HDTV-DIGITAL 53 dbu . Equivalent
Grade A

The difference is based in part on improved
receiver performance, high gain receiver
antennas and lower loss transmission line
compared to what was used in 1952 when
the original NTSC contour curves were
developed (ref.2).

ERP:

The ERP authorized by the FCC is expected
to be between 250 and 500kW (ref.2).

A study of ERP, HAG and HAAT of all
stations in the United States is presented in
Pie Chart form as a function of incremental
heights and kW (ref.2).

The results show that for present NTSC
ANALOG, 50% of all UHF stations are
radiating less than 1,500kW (maximum
allowed 5,OOOkW). Assuming the reasons
for selecting the lower ERP will still apply,
the average ERP for HDTV will be 100kW.

Type of Antennas:

The type of antenna will be a Wrap-Around
CrefA) since it will have to be mounted lower
down on the tower. The wind load and
ripple content of this antenna is a function
of number of elements per bay and the
relative location on the tower.



This t~e of antenna has three to six panels
per bay, and are individually fed with a
branch type of harness system, resulting in
very broad band multi-channel
performance.

An important advantage of this antenna is
that because it is a multi-point source
antenna, the radiation pattern can be
tailored to the geographical area and/or
viewing public.

To reduce the wind load on the tower, a
small line with high antenna gain, rather
than a low antenna gain and large
transmission line, will be required. The
small diameter line at UHF will restrict the
transmit power.

TRANSMISSION I,INE:

The transmission line will be semi-rigid
coax. Waveguide has too high a wind area
and is dispersive, that is, it has a significant
group delay over the 6 MHz band. The
stress developed in the tower legs is more
dependent on the wind load of the
transmission line than the antenna. In
some installations, the stress developed due
to the transmission line is five times that
due to the antenna (ref.3). In most
installations, the maximum line size
permitted will be 3 1;8".

FII,TER:

To reduce interference, a Band Pass Filter
with out of band attenuation of 50db will be
required (ref.2). These are similar to the
direct coupled and high power interdigital
filters that Mel has been using on channel
combiners.

PRICING ANAl lYSIS:

The . cost analysis was based on three
different antenna,lline combinations
mounted on two locations of a 1000 ft tower.
It was assumed the tower was already at
the IDalia stress level.

The additional wind load was calculated. A
new stress analysis was developed. The
cost of new guys and additional steel
required to bring the tower up to the RS
222D level was determined.

TRANSMIT POWER ANTENNA GAIN:

The new stress levels were calculated for
three different options, all with an ERP of

STATION COSTS:

The overall costs for the three options
shown above are listed below.

These figures show the cost of tower
modification as well as the stress analysis.
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SllHHARY

In 1"3, the FCC will be i ••uing new
licen.e. fer High Definition
Televi.ion (HDTV) or the new
Advanced Television (ATV) for use
during the Simulcast Period.

It is assumed that the new ATV
signal will be digital.

This paper considers the effect the
RF system will have on the digital
signal. Pass band tilt and group
delay are new parameters that must
be considered.

Broadcasters should investigate
their own tower as a location for
the new ATV line and antenna. In
some installations, it will be
possible to diplex the ATV signal
and the NTSC signal into one
antenna.

Kany stations will be able to use
wrap around antennas lower down on
the tower and meet or exceed the
quality level of the NTSC signal.

Predicted performance data for
filters, transmission line and
antennas is inclUded in this paper.

The practicality of wrap around
antennas is based on a study of ERP,
HAAT and HAG of all operating TV
stations in the United states. This
stUdy is included as an appendix.

BACltGROt1ND

The present plan proposed by the FCC
is to allow a three year period for
each station to apply for a license

land an additional two years for
'-.../ construction.

stations will transmit the NTSC
pr0<1ram and the ATV program for a
per10d of 10 to 15 years, or until
all of the NTSC receivers are
replaced with ATV receivers.

This is called the Simulcast period.

How many stations will apply and how
many will go on the air depend on
many things.

A. Are the Broadcasters convinced
there is a market for this new
service?

B. Can broadcasters get permission
to construct new facilities with
all the restraints on building?
(e.g. FCC, FAA, Local Zoning,
etc. )

C. Can broadcasters afford to
construct the new facilities?

Since this will be a full service
station, advance planning should now
be underway for building, land and
tower.

Allocation studies assume the new
tower will be co-located. This is
being interpreted as being on the
same tower or within a 1 to 2 mile
radius of the existing tower.

The time required to find and
implement a new site could take
three to five years.
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These studies are based on mileage
separation, interference and
eliminating of some Taboos.

The major tasks are listed below:

A. Real Estate siting and buying
- estimated 2 months

B. FAA approval required to insure
against aircraft interference
- estimated 6 months

Some VHF stations
new VHF channels,
all UHF' channels
UHF channels.

'-.......,...will be assigned
but most VHF and
will be assigned

C. FCC final approval assuming there
is no bartering or competition
for channel assignment
- estimated 6 months

If the new ATV channel is to have
the same radiating pattern (Foot
Print), the antenna should be on the
same tower.

SPBCIFICATIONS

The RF system includes filters,
transmission line and antennas.

+3

y

J
System

Rf
SYSTEM

± 1dB
+50 nsec.
- 3%

3 degrees
2 degrees

SOdB
1. 5%

o

TRAHSMlnlJl

Frequency Response:
Group Delay
Differential Gain
Differential Phase
ICPM
HVM
Transient Response

-3

The ATV transmitter will not require
high level diplexing. The basic
system will include:

Typical ATV Transmitter
specifications will be:

D. Local zoning approval
- the concerns with respect to
real estate value, non-ionized
radiation and interference with
other services is very time
consuming, many times resulting
in litigation.
- estimated 12-24 months

E. Equipment purchase and delivery
- estimated 12 months

The new UHF ATV transmitter power
will be 30kW or less.

A. Install a new line and antenna on
the existing tower

B. Diplex the ATV signal into the
present line and antenna

Al though diplexers are currently
available, the transmission line
would have to be replaced because it
is now power 1 imited and frequency
sensitive. Likewise, the antenna
would have to be replaced with a new
"All Band" antenna.

The options for the transmission
line and antenna are either:

The conclusion is the broadcaster
should try to use .his present
facility. Although many towers _are
wind load limited, it will be
possible in many cases tQ re-enforce
the tower.

The specification for the RF system
will be:

The most likely scenario would be a
new line and antenna.

studies being done by th~ Office of
Engineering Technology of the
Federal Communications commissfon
(OET-FCC) conclude that 98% of the
operating stations can be given a
new channel.

Frequency Response
Group Delay

non correctable
Return Loss
Out of Band Response

±1.0dB
±30 nsec

-20dB
-SOdB
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will interact
tilt and group

The important system specification
is frequency response or flatness of
response, group delay and

,-",reflection.

Group delay in the RF system for an
NTSC signal is normally not measured
or calculated but is important for a
digital ATV signal.

The RF portion of the system is
passive, essentially loss-less and
reciprocal, therefore, pass band
til t and group delay, can be
analyzed using traveling wave
matrix.

Any two reflections
and effect pass band
delay.

The transmission loss and group
delay for different reflections
(VSWR = 1. 2, 2. 0, 5. 0) spaced one
foot and 12 feet apart, are shown in
figure 1.

For impedance and voltage gradient
reasons, reflections are kept very
low and for bandwidth optimization,
matching circuits are always close
to the source of reflections.
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FILTIRS Bandpass filters will therefore be
required.

The Allocation Plan and
Rate (BER) of the digital
a function of the out
response.

Bit Error
signal is
of band

The transmission loss and group ............
delay of waveguide bandpass filters
with 4, 6, 8 and 10 'sections is
shown in figure 2 for a Tchebyscheff
ripple of 0.5dB and O.ldB.

FILTER-TCHEBYSCHEFF TYPE
"10 RIPPLE = 0.1 dB

4,6,8,10 SECTION

HIGH PO\JER
CHANNELR1PPLE

SECTION

FILTER-TCHEBYSCHEFF TYPE
= 0.5 dB40

4,6,8,10

HIGH PO\JER
CHANNEL
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TRANSMISSION LIHI

The ERP for the NTSC system is
~ defined by Peak Sync Power. The ERP

for the ATV is defined by Average
Power, which could be 15-18dB below
NTSC Peak Sync Power.

G= [AZIMUTH GAIN] X [ELEVATION GAIN)

Where ciA is a unit of solid angle
which requires integration in all
space. It is common practice to
evaluate the gain in two cardinal
planes.

...11r l~tll1l\X 2- ..- -- ---_.__. __._--~_.-D

ATV

-6dB

-15dB

NTSC

O.OdB

-2.2dB

-4.2dB

Peak/Peak
Sync

Black
Picture

Average
Picture

The ERP and likely transmission line
size will be:

NTSC ATV The azimuth pattern is calculated
and the RMS value determined.

UHF ERP kW

Antenna Gain

Power Into
Antenna kW

Line

Size (in.)

Efficiency
(L=1000 Ft)

5,000 250/250

45 11/18

108 23/15

WIG Coax/Coax

15" 6 1/8 / 3 1/8

90% 75% / 50%

The elevation pattern is calculated
assuming the azimuth pattern is omni
directional. The-resultant gain is
the prociuct of the azimuth and
elevation gain.

For angles other than the cardinal
plane, the gain or ERP is assumed to
be the signal at the peak reduced by
relative field (in dB) as measured
in the cardinal plane to the point
of interest.

It' 2
D = -_. "':=-"-'''-''---

Cl~) ff EI(O,cP) clu

The gain of an antenna is defined as
the ratio of maximum intensity in a
given direction to the maximum
intensity in the same direction from
a reference antenna with the same
input power.

AIIT-DAS

A. Antenna Analysis

The emphasis of flatness on response
and group delay over the six MHz
Band has required us to reevaluate
the method of calculating antenna
gain.

26,000

inresult

This new technique also permits the
calculation of Relative Field, ERP
and Field Intensity individually and
at each point in space.

Of concern, here is the variation in
gain over the six MHz band at a
location such as near nulls where
the array or element pattern would
be expected to vary.

This integration samples
points in space.

It is especially useful when
evaluating signals near side lobes
or when the beam tilt is not the
same in all directions.

This assumption can
significant errors.

To determine flatness of response, a
new method of analysis had to be
developed that performs the
numerical integration in three
dimensions; over the entire array.

30/30120Tx Power kW



6

An example of a 10 element branching
feed array is shown in figure 3A
(Relative Field), 3B (ERP) and 3C
(Signal Strength).

The variation in signal strength
from 1 to 10 miles over a 6MHz band
is shown in table 1- The pass band
tilt is less than O.OldB in the main
beam and less than 0.7dB in the
vicinity of the nulls.

HBAR-IH SIGNAL STR.HGTH

HAAT 1000 FEET
ERP - 5000 kW

Di.tance Siqnal strenqth (dbu)
(.ile.) (650MHz) 1656KHz) (pifCerencel

1.00 115.65 114.95 0.70
1.25 114.65 113.91 0.74
1.50 111. 53 112.32 -0.79
1.75 113.75 113.27 0.48
2.00 113.90 114.07 -0.17
2.25 107.56 108.03 -0.47
2.50 109.31 108.70 0.61
2.75 113.06 112.72 0.34
3.00 114.23 114.08 0.15
3.25 114.00 113.97 0.03
3.50 112.86 112.93 -0.07
3.75 111.02 111.19 -0.17
4.00 108.56 108.83 -0.27
4.25 105.48 105.87 -0.39
4.50 101.88 102.34 -0.46
4.75 98.93 99.13 -0.20
5.00 99.04 98.65 0.39
5.25 100.95 100.43 0.52
5.50 102.72 102.26 0.46
5.75 104.02 103.64 0.38
6.00 104.95 104.63 0.32
6.25 105.59 105.32 0.27
6.50 106.03 105.80 0.23
6.75 106.33 106.12 0.21
7.00 106.51 106.32 0.19
7.25 106.60 106.44 0.16
7.50 106.64 106.49 0.15
7.75 106.62 106.48 0.14
8.00 106.56 106.44 0.12
8.25 106.48 106.36 0.12
8.50 106.37 106.26 0.11
8.75 106.24 106.14 0.10
9.00 106.10 106.01 0.09
9.25 105.96 105.87 0.09
9.50 105.80 105.72 0.08
9.75 105.64 105.57 0.07 ,,-,,'

10.00 105.49 105.41 0.08
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All of the
the center
system.

antennas discussed use
fed branching feed

variation for different phase center
diameters is linear and tabulated
below.

Phase Center
Diameter

(Ft.) .La..l
Phase Group

<Degrees) Delay

2
4
7

1.4
2.7
5.2

2.3
4.7
8.6

<1 nsec.
<1 nsec.
<1 nsec.

B. Antenna Quality

The NTSC signal is analog. The
quality of analog signals is a
function of signal strength.

Signal
78 dBu
69 dBu
64 dBu
60 dBu
52 dBu

Grade
Excellent
Fine
Passable
Marginal
Inferior

BRANCH
FEED

CENTER
FEED

END
FEED

a
of

signal above
independent

NTSC NTSC ATV
"A" "B"

(A) Receiver
Thermal Noise 7 7 8
Receiver Noise 15 15 10
carrier/Noise 1Q 1Q II

52 52 33
(B) Antenna

Antenna Factor 16 16 16
Line Loss 5 5 4
Antenna Gain -8 =ll .=.lQ.

13 8 10
(C) Time/Location

T 90% 3 4 10
L 70% § Q ~

9 4 10

(D) Total 74 64 53
dBu dBu

The digital ATV
certain level is
signal strength.

The service contours were developed
based on the following criteria.

The variation over a 6MHz band for
center fed array using a branching
feed will be:

with these center fed systems, there
is no beam steering on tilt. Since
the path length to each radiator is
electrically the same for any
frequency.

Group delay is the non-linear phase
or the derivative of phase with
frequency.

The space vector of any multi-source
array will vary with azimuth
position.

The variation will depend on the
spacing between the radiators, the
element pattern and the phase center
diameter of the radiators.

where D is the phase center diameter-
->../ of the radiators. The phase

The ATV signal level greater than
53 dBu should result in a grade
level of Excellent.



The predicted signal level using the
FCC/CCIR criteria for an antenna at
1,000 Ft. and 500 Ft. with ERP's of
5000kW, 500kW and 100kW is shown in
figure 4.

Fig. 4: Predicted Signal Level

This curve shows that for a full
service NTSC signal, the Grade A and
B will be 40 and 50 miles
respectively.

AN ATV signal at 40 miles would
require an ERP of 100kW at 1,000 Ft.
and an ERP of 250kW at 500 Ft.

The point here is if the existing
FCC/CCIR curves are to be used to
predict signal levels, the simulcast
antenna for equal or better
performance can be located lower on
the tower.
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An antenna can be either top mounted
or side mounted.

It is assumed that the station .__.
considering adding ATV service will
either:

(A) Replace their top mounted
antenna with an All Band
antenna.

This would be the most efficient
from a cost point of view ..

The two channels can be
diplexed into the same
transmission line and antenna.

Broadband transmission lines and
waveguide is now available that
will handle two channels spaced
up to 120MHz.

"All Band" antennas are avail
able that will cover each band
(5 LoV channels or 7 Hiv
channels or 55 UHF channels).
No antennas are available to
accommodate both the VHF and UHF
channels simultaneously.

(B) Replace the top mounted antenna
with a stacked NTSC and ATV
antenna.

(C) Leave the NTSC top mounted
antenna and add a side mounted
antenna.

C. Types of Antennas

ATV
L

NTSC

TOP
HOUNTED
ALL-BAND

TOP TOP AND
HOUNTED SIDE

MOUNTED

TOP AND
WRAP

AROUND

with this approach, the ATV
pattern will be distorted. The
ripple in·the azimuth pattern
can be as high as ±6dB.

(D) Leave the NTSC top mounted
antenna and add a wrap around
antenna.

The wrap around antenna can produce
any pattern from a perfect Omni to a
Directional Pattern.

One of the main disadvantages with
the above three solutions is the
need for a second transmission line. '-/



..

D. Tower Size

Before considering the performance
'-'" of top mounted or .wrap around

designs, it is necessary to have
some information on the tower leg
spacing. .

A study was made on all full service
stations; both commercial and
non-commercial.

9

This data shows that in the top 10
markets, 22% of the towers are less
than 300 Ft. and 24% of the towers
are between 900 and 1200 Ft. In the
next 50 markets, 38% are between 900
and 1200 Ft. with equal
distribution. In the bottom 100
markets, the largest grouping is
less than 200 Ft.

The tower size as a function of
height is listed below:

The number of stations sharing the
same tower is shown below:

Low VHF
High VHF
UHF

Number of stations

261
356
691

1308

Tower Height

o - 600 Ft.

600 - 900 Ft.

900 - 1200 Ft.

1200 - 2000 Ft.

Leg Spacing

4 Ft.

4/5 Ft.

7 Ft.

10 Ft.

Sharing Number of Towers

Two Channels 41

Three Channels 8

Four Channels 2

Five Channels 1

six Channels 1

Seven Channels 1

This data (see Appendix A) shows
that 34% of all towers are between
900-1200 Ft. and that 29% of all
towers are less than 500 Ft.

The numbers of towers by market and
band is listed below:

Markets 1QY IUY wu:
1- 10 17 23 84

11- 50 73 86 205

51-100 69 95 204

101-209 .l2.a. .lll 1ll

'.",/ 261 356 691

The above data is eschewed somewhat
by New York and chicago, where the
antennas are mounted on tall
buildings. The tower heights of all
stations on Mt. Wilson, Los Angeles
and other mountain top locations are
very low.

It is assumed that the conversion to
ATV will occur in the major markets
first.

E. Top Mounted Antennas

It is assumed that if a top mounted
antenna is to be used, it will
replace the existing top mounted
antenna and therefore will have to
be broadband and cover many
channels.

MCI has designed many top mounted
antennas with power levels up to
240kW with as many as 5 channels
into one antenna.

The radiation pattern of channel 14,
44 and 69 for a 10 Bay array is
shown in figure 5. Also shown is
the predicted signal strength
superimposed on the New York city
area.
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Specifications:

Antenna. Sizer
Leng-th ,
Wind Area.'

10-BAY x 4
37.50 Ft
134 Sq Ft

Tower Fa.ee l

HAATI
ERP,
GQln'

2,0 rt
750 rt
2000 Kw
41

CCH-44)
CCH-44)

19a fill

lea mi
NEil YORK CITY

NTSC Grade A ~ B
Contovrs

'NEil YORK CI TV
NTSC Grade A ~ D

Contours

. NEil YORK CITY
NTSC Grade A ~ B

Contours

t ICH-691

t ICH- 44 1

Theoretical Azimuth Pattern in dB
VHf _ ~a....~0i1"y x 4 DUN'

Z' "CH SOUAllt Towt"
II-A

N

Theoretical Azimuth Pattern in dB
UHr 8AHO ~~[~O;4IAY It .. OWHt

2' INCH SOUAftC TOWER
4' .. '"

"

Theoretical Azimuth Potlern in dB
Utotr lAND ~C:NNt~O~4"Y )l " OIolNI

2. I"'C~ 5t)UAnc 'owen
'4-04
N

Fig. 5: Radiation Pattern
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Specifications:

Antenna. Size'
Length.
'Wind Area.'
Tower Fa.ce'
HAAT.
ERP,
Gelin'

16-BAY x 12
60.0 rt
405 Sq Ft
7.2 Ft
600 Ft
6300 Kw <CH-28)
58.5 <CH-28)

'10

Specific.ations: THEORETICAL AZIMUTH PATTERN
IN RELATIVE .IELO

10-BAY x 3
103.7' rt
200 Sq rt
7.2 Ft
902 Ft
1600 Kw <CH-l0>
40 <CH-IO>

Antenna. Size'
Length.
Wind Area.'
Tower Fa.ce.
HAAT.
ERP'
Ga.ln'

Fig. 6: 12 Element Wrap Around Antenna

The advantage Qf fewer elements is
less wind lQad. The disadvanta~e is
the increase· ripple in the aZ1muth
plane .

As shQwn in figure 4, the digital
ATV signal Qut tQ the radiQ hQrizQn
can tQlerate a large ripple factQr
befQre there WQuld be any
degradation in picture quality.

in the azimuth pattern
7 and 10 Ft. tQwer with
per face is tabulated

F. Wrap ArQund Antenna

. It is assumed that the first ATV
statiQns will be lQcated in tQP
markets. Wrap arQunds can either be
cQmplete Qr partial.

CQmplete wrap arQunds will have a
number of elements and element
functiQns consistent with the tQwer'
size Qr phase oenter diameter.

An example Qf a 12 element wrap
arQund, azimuth pattern in Relative
Field and Grade A and B CQntQurs is
shQwn in figure 6.

Partial wrap arQund antenna is when
fewer than the Qptimum number Qf
elements are used.

The ripple
fQr the 5,
Qne panel
belQw.

TQwer 5 Ft.
Ripple ±3dB
Phase Center 1.9
Diameter

7 Ft.
±4dB

2.6

10 Ft.
±6dB

3.8

The tQwer study shQwed that mQst
tQwers are 5, 7 and 10 Ft. leg tQ
leg spacing.

Rather than use 9 Qr 12 elements per
bay, we investigated the perfQrmance
Qf using Qnly three elements per

....,/ bay.

with the prQper chQice Qf element
parameter, the band width need nQt
be sacrificed.

The azimuth pattern and predicted
signal strength is shQwn in figure 7
fQr 5 Ft., 7 Ft. and 10 Ft. tQwers
fQr CH-44.
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Specifications."

Antenna. Size l

Length:
Wind Area. I

10-BAY x 3
37.50 Ft
83 Sq Ft

Tower Fo.cE' I

HAAT:
ERP:
Go.inl

5, 7 & 10Ft
750 Ft
2900 Kw CCH-44)
48 CCH-44)

Theoreticol Azimuth Pottern in dB
uHf IANO ~~~O;!AY x ,) DUNI

10 INCH ',""HCI",Il,Nt Towt"
.... 8

"

--i 5 t~

lee ro i
NEIJ YORK CITY

NTSC Grade A /. D
Con1:ours

lea rni

lee roi

. NEIJ YORK CITY
NTSC Grade A &. B

Con1:ours

NEIJ YORK CITY
NTSC Grade A &. D

Con1:ours

1i-+-t--1f--+-~~~--\!l[ ICH- 441

Theoreticol Azimuth Pottern in dB
UN' llANO ~c..N[~oi,8AY x J 0".'

e. INCH 'ItlAHGUlNl 10W(R
&t-c

N

Theoreticol Azimuth Pottern in dB
UHF' IAHO ~~N[~O;4""'t X J OWHt

120 INCH TltlAHGl.A.Nt ,owt:llI
".-D
"

Fig. 7: Azimuth Pattern and Predicted Signal strength


